A bright-yellow, Gram-stain-negative, rod-shaped, gliding and aerobic bacterium, designated strain AQ6-291 T , was isolated from the Fildes Peninsula, Antarctica, and its taxonomic position was investigated by genotypic, phenotypic and chemotaxonomic analyses. Growth occurred at 4-28 C (optimum 20 C) and at pH 5.0-8.0 (optimum pH 7.0). Strain AQ6-291 T contained iso-C 15 : 1 G, iso-C 15 : 0 , C 16 : 1 !5c, iso-C 17 : 0 3-OH and summed feature 3 (comprising C 16 : 1 !7c and/or C 16 : 1 !6c) as the major cellular fatty acids. The main polar lipids were phosphatidylethanolamine, unknown aminophospholipids, unknown phospholipids, five unknown aminolipids and two unknown polar lipids. MK-7 was the major respiratory quinone. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain AQ6-291 T belonged to the genus Flavitalea.
The genus Flavitalea was first described by Wang et al. [1] and this description was later emended by Zhang et al. [2] . At the time of writing, the genus Flavitalea comprised two recognized species, isolated from soil. Both are Gram-stainnegative, strictly aerobic, rod-shaped and non-motile, and have MK-7 as the major menaquinone, DNA G+C contents of 46.8-47.1 mol% and homospermidine as the major polyamine. In this study, an Antarctic bacterial isolate was subjected to a polyphasic analysis and was identified as a novel member of the genus Flavitalea.
A bacterial strain, designated AQ6-291 T , was isolated from a soil sample collected from Great Wall Station (62 12.986¢ S 058 57.861¢ W) in the Fildes Peninsula, Antarctica. The soil sample was diluted serially with a sterile 0.9 % (w/v) NaCl solution, and isolation was carried out using the standard dilution plating method on 0.5Â R2A agar (Becton, Dickinson and Company; BD) at 4 C. Single colonies on these plates were purified by transferring them onto new plates and subjecting them to additional incubation for 14 days at 4 C. The isolate was routinely cultivated on R2A agar at 20 C and stored following lyophilization at 4 C.
Genomic DNA was prepared from a fresh culture of strain AQ6-291 T following the methods of Sambrook et al. [3] . The 16S rRNA gene of strain AQ6-291 T was amplified by PCR with universal bacterial primer pair 27F (5¢-GAGTTTGATCC TGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGTTACGAC TT-3¢) [4] and the PCR products were sequenced by Invitrogen Biotechnology. Sequence similarity was investigated using NCBI BLAST and pairwise alignment was calculated using the EzTaxon database [5] . Further phylogenetic analysis was performed by using the software package MEGA version 6.0 [6] after multiple alignment of the data via CLUSTAL X [7] . Phylogenetic trees were reconstructed by using the neighbourjoining [8] , maximum-likelihood [9] and minimum-evolution [10] methods. Evolutionary distances for the neighbour-joining algorithm were calculated with Kimura's two-parameter method [11] and the topologies of the phylogenetic trees were evaluated by the bootstrap resampling method of Felsenstein [12] with 1000 replicates. The root position was estimated by using the sequence of Flavobacterium aquatile ATCC 11947 T (GenBank accession number M62797) as an outgroup.
The 16S rRNA gene sequence of strain AQ6-291
T was a continuous stretch of 1420 bp. According to the EzTaxon-e server, the closest relatives of strain AQ6-291 T were Flavitalea populi HY-50R T (95.1 % 16S rRNA gene sequence similarity) and Flavitalea gansuensis JCN-23 T (94.6 %). The neighbour-joining tree ( Fig. 1) showed that strain AQ6-291 T was grouped with members of the genus Flavitalea and formed a distinct cluster distinguishable from other genera. The topology of the maximum-likelihood and minimum-evolution trees was the same as that of the neighbourjoining tree. On the basis of the phylogenetic data, it is clear that strain AQ6-291
T should be classified in the genus Flavitalea. To determine the exact taxonomic position of the new isolate, F. populi HY-50R T , F. gansuensis JCN-23 T and Pseudoflavitalea soli KIS20-3 T were selected as reference strains. Prior to testing, all strains were incubated aerobically for 1 or 3 days on R2A agar (BD) at the optimum temperature for their growth.
Growth of strain AQ6-291
T was evaluated on several standard bacteriological media: R2A agar, 0.5Â R2A agar, tryptic soy broth (TSB) agar, 0.1Â TSB agar, nutrient agar (NA), marine broth 2216 agar (MA) and MacConkey agar (all from BD). Growth at different temperatures (4, 10, 15, 20, 28, 30, 37 and 42 C) was investigated on R2A agar for up to 1 week. Tolerance of NaCl for growth was determined at 0, 0.5, 1, 2, 3, 4 and 5 % (w/v) on R2A agar. The pH range for growth was investigated by using filter-sterilized R2A broth adjusted to pH 4.0-11.0 by using the following buffer systems: Niastella koreensis GR20-10 T (CP003178)
Niastella yeongjuensis GR20-13
Flavitalea populi HY-50R T (HM130561)

Flavitalea gansuensis JCN-23 T (GU295962)
Flavisolibacter ginsengiterrae Gsoil 492 T (AB267476)
Flaviaesturariibacter amylovorans GCR0105 T (JN607160)
Ferruginibacter alkalilentus HU1-GD23 T (FJ177530)
Niabella aurantiaca DSM 17617 T (ARFF01000013)
Terrimonas ferruginea DSM 30193 T (AUDS01000006)
Sediminibacterium salmoneum NBRC 103935 T (KI866530)
Parasediminibacterium paludis HME6815 T (HQ231219)
Hydrotalea flava CCUG 51397 T (LUHG01000116)
Asinibacterium lactis LCJ02 T (JQ638910)
Vibrionimonas magnilacihabitans MU-2 T (FJ816610)
Parafilimonas terrae 5GHs7-2 T (KF934397)
Filimonas lacunae YT21 T (AB362776)
Chitinophaga pinensis DSM 2588 T (CP001699)
Segetibacter koreensis DSM 18137 T (ARFB01000010)
Parasegetibacter luojiensis RHYL-37 T (EU877263)
Flavihumibacter petaseus NBRC 106054 T (BBWV01000016)
Lacibacter cauensis NJ-8 T (EU521690) 0.1 M NaOH. Cell morphology was examined by phasecontrast (Olympus BX51) and transmission electron (Hitachi 8100) microscopy using cells grown on R2A agar at 20 C for 3 days. Gliding motility was tested according to the procedure described by Bowman [13] . Gram staining was performed according to the classical Gram procedure described by Doetsch [14] . Anaerobic growth was assessed in an anaerobic chamber (Oxoid) on R2A agar supplemented with 0.1 % KNO 3 for 1 month. Oxidase activity was evaluated via the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine [15] . Catalase activity was determined by measurement of bubble production after the application of 3 % (v/v) hydrogen peroxide solution. Hydrolysis of casein, starch, gelatin, CM-cellulose, chitin or tyrosine was determined according to the methods of Smibert and Krieg [16] , using R2A agar as the basal medium. Determination of flexirubin-type pigments was investigated using the bathochromatic shift test with a 20 % (w/v) KOH solution [17, 18] . Cellular pigments were extracted according to Weeks [19] and a spectrum was obtained using an enzyme-labelled instrument (BioTek). Other physiological properties and enzyme activities were determined with API 20NE, API 20E, ID 32GN and API ZYM galleries (bioM erieux), according to the manufacturer's instructions.
Cells of strain AQ6-291
T were Gram-stain-negative, nonendospore-forming, motile by gliding, aerobic, rods (0.2-0.4Â1.5-2.5 µm). Strain AQ6-291 T grew well on R2A agar, 0.5Â R2A agar, 0.1Â TSB agar and NA, but not on TSB agar, MA or MacConkey agar. Colonies on R2A agar were circular, convex, smooth, shiny, bright yellow and 1.0-2.0 mm in diameter within 3 days at 20
C. The temperature range for growth of strain AQ6-291 T was 4-28 C (optimum, 20 C). Growth occurred at pH 5.0-8.0 (optimum pH 6.0-7.0) and the range of NaCl for growth was 0-0.5 % (w/v); optimum growth occurred without NaCl added to R2A agar. Weakly positive for oxidase and positive for catalase. Other physiological characteristics of strain T are summarized in the species description. Selected characteristics that differentiate strain AQ6-291
T from related species of the genus Flavitalea and P. soli are shown in Table 1 .
To measure the G+C content of the chromosomal DNA, genomic DNA from the novel strain was extracted and purified as described by Moore and Dowhan [20] and degraded enzymically into nucleosides and the G+C content was then investigated by reversed-phase HPLC (UltiMate 3000; Dionex) according to the method of Mesbah and Whitman [21] . Respiratory quinones were extracted and identified by HPLC as described by Xie and Yokota [22] . For analysis of cellular fatty acids, strain AQ6-291 T and the two most closely related type strains, F. populi HY-50R T and F. gansuensis JCN-23 T , were grown on R2A agar plates at 20 C, and cells from the late exponential phase of growth were used in this study. Harvesting, saponification, methylation and extraction of cellular fatty acids were carried out according to the protocol of the Sherlock Microbial Identification System (MIDI) version 6.0. Separation and identification of fatty acid methyl esters was performed using a Hewlett Packard 6890 N gas chromatograph, with MIDI Sherlock TSBA 6 (version of the database) [23] . For polar lipid analysis, polar lipids were extracted and detected using two-dimensional TLC (silica gel plates, layer thickness 0.2 mm; Merck) as described by Tindall [24] . The polyamines of strain AQ6-291
T were extracted and analysed as described by Busse and Auling [25] and Busse et al. [26] .
The DNA G+C content of strain AQ6-291 T was 48.1 mol%, which is relatively higher than that previously reported for the genus Flavitalea Table 2 . The main 
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polar lipids of strain AQ6-291 T were phosphatidylethanolamine, unknown aminolipids and unknown polar lipids. In addition, unknown aminophospholipids, an unknown phospholipid and two unknown lipids distinguished strain AQ6-291
T from the two reference strains (Fig. S1 , available in the online Supplementary Material). The polyamine pattern of strain AQ6-291 T was homospermidine and was the same as that of F. gansuensis JCN-23 T , as previously reported [2] .
On the basis of 16S rRNA gene sequence analysis, and physiological and biochemical characteristics, strain AQ6-291 T should be classified as a member of a novel species of the genus Flavitalea, for which the name Flavitalea antarctica sp. nov. is proposed.
DESCRIPTION OF FLAVITALEA ANTARCTICA SP. NOV.
Flavitalea antarctica (ant.arc¢ti.ca. L. fem. adj. antarctica southern, and by extension pertaining to Antarctica).
Cells are Gram-stain-negative, non-endospore-forming, motile by gliding, strictly aerobic rods (approximately 0.2-0.4Â1.5-2.5 µm). Colonies are bright yellow, circular, convex and smooth after growth for 3 days at 20 C on R2A agar. Growth occurs at 4-28 (optimum 20 C), at pH 5.0-8.0 (optimum pH 7.0) and in the presence of 0-0.5 % (w/v) NaCl (optimal growth without NaCl). Grows well on R2A agar, 0.5Â R2A agar, 0.1Â TSB agar and NA, but not on TSB agar, MA or MacConkey agar. Flexirubin-type pigments are not formed and carotenoid pigments with absorbance peaks at 450 and 470-480 nm are not produced. Weakly positive for oxidase and positive for catalase. Hydrolyses aesculin but not gelatin, starch, casein, tyrosine, chitin or CM-cellulose. Nitrate is not reduced to nitrite and hydrogen sulfide is not produced. Indole production, glucose acidification, arginine dihydrolase and urease are negative but citrate utilization is positive. Positive for b-glucosidase, L-arabinose, alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase and b-fucosidase, weakly positive for esterase (C4), esterase lipase (C8), lipase (C14), valine arylamidase, cystine arylamidase and a-mannosidase, but negative for trypsin, a-chymotrypsin and b-glucuronidase. Does not utilize the following compounds as sole carbon sources: Lrhamnose, N-acetylglucosamine, L-rhamnose, inositol, sucrose, maltose, itaconic acid, suberic acid, sodium malonate, sodium acetate, lactic acid, L-alanine, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, L-serine, Dmannitol, D-glucose, salicin, melibiose, L-fucose, D-sorbitol, L-arabinose, propionic acid, caprate, valeric acid, citrate, Lhistidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid or L-proline. The only respiratory quinone is MK-7, the major polyamine is homospermidine and the predominant cellular fatty acids are iso-C 15 : 1 G, iso-C 15 : 0 , C 16 : 1 !5c, iso-C 17 : 0 3-OH and summed feature 3 (comprising C 16 : 1 !7c and/or C 16 : 1 !6c). The major polar lipid is phosphatidylethanolamine; unknown aminophospholipids, unknown phospholipids, five unknown aminolipids and two unknown polar lipids are also detected.
The type strain, AQ6-291 T (=CCTCC AB 2016109 T =KCTC 52491 T ), was isolated from a soil sample collected from Great Wall Station in the Fildes Peninsula, Antarctica. The DNA G+C content of the type strain is 48.1 mol%. 
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